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DETAILED ACTION 
Response to Amendment 

The examiner acknowledges the amending of claim 1 1 . 

Response to Arguments 

Applicant's arguments see Remarks, filed 12/11/2006, with respect to claims 1- 
17 have been fully considered and are persuasive. The rejection of claims 1-17 has 
been withdrawn. 
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The examiner agrees that although the Sasaoka reference teaches use of multi- 
wavelength components, it does not clearly teach the fiber to be multimode. 

The examiner does not agree that the Sasaoka reference fails to teach radially 
dependent doping of the core. Figure 1 b demonstrates the refractive index profile of the 
fiber, which is varied due to the doping levels. As the index varies radially from the 
center of the core it is inherent that the doping does as well. If the dopant profile were to 
differ, the refractive index profile would not take on the parabolic/graded index shape 
seen in the figure. Additionally, a reference noted, but not relied upon, teaches that it is 
well known in the art to radially vary the dopant concentration through the core to form a 
graded index fiber (US 6229945, col.2 lines 45-48). 

As new rejections based on previously cited prior art references are being made, 
the current action will be made non-final. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious ait the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-5 and 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sasaoka et al. (US 2002/01 35866) in view of Rice (US 6363087). 

With respect to claim 1 , Sasaoka teaches an optical fiber ([001 1], taught to 
amplify a plurality of wavelength components) comprising: a core having a longitudinal 
optical axis (fig. 1a #101) and incorporating radially dependent amounts of dopant 
materials ([0022], creating the refractive index profile seen in fig.1B) to provide a 
desired refractive index profile and a desired Raman gain coefficient profile that favors 
lower order modes and discriminates against higher order modes (would inherently 
allow higher Raman gain along the optical axis and promote lower order modes and 
discriminate against higher order modes- due to being single mode, and after 
combination with Rice the prior art fiber would have identical properties to the 
applicant's fiber), and a cladding region surrounding the core and having a refractive 
index different from that of the core material (fig. 1a #102, fig. 1b #151/152), wherein light 
launched into an end of the fiber is subject to higher Raman gain along the optical axis 
(due to doping profile), which promotes lower order modes and discriminates against 
higher order modes. Sasaoka does not teach the fiber to be multimode. Rice teaches a 
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multimode Raman amplifying fiber (abs.) that is formed to allow propagation of lower 
order modes while discriminating against higher order modes (col.4 lines 20-26). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the fiber of Sasaoka with the core and cladding sizing of Rice (col.4 lines I4- 
86) in order to allow for increased amplification of the lowest order mode while enabling 
efficient pumping via multimode pump sources (col.4 lines 32-36). 

With respect to claims 2-3, Sasaoka teaches the radially dependent index, gain, 
and doping profile outlined in claim 1, and additionally teaches the use of a transparent 
oxide ([0022] Ge02), and the refractive index and Raman gain coefficient have their 
highest values along the optical axis of the fiber (fig.1 B, due to doping profile). 

With respect to claim 4, Sasaoka teaches the refractive index profile and Raman 
gain coefficient profile both have a generally parabolic shape with a peak coinciding with 
the optical axis of the fiber (fig.1B, due to doping profile). 

With respect to claim 5, Sasaoka teaches the dopant concentrations are selected 
to provide a measure of control over the refractive index profile and the Raman gain 
coefficient profile (inherent that the doping of the Silicon fiber would adjust the refractive 
index and Raman gain profile). 
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With respect to claims 12-13, Sasaoka teaches the optical fiber as defined in 
claim 1 , wherein the doping profile comprises radially dependent amounts of dopant 
materials comprising a minimum amount of dopant material near an interface between 
the core and the cladding region with a gradual transition to a maximum amount at the 
optical axis (fig.1B, inherently providing for higher Raman gain along the optical axis). 

Claims 6-9, 11, and 14-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sasaoka and Rice in view of Clarkson (WO 02/50964 A2). 

With respect to claims 6-7, Sasaoka and Rice teach the fiber as outlined in the 
rejection to claim 1 above, but do not teach a diode laser array providing pump power to 
the fiber, means for launching the pump power into the fiber, and reflective means 
defining a laser cavity. Clarkson teaches a fiber laser system (fig. 8a) which includes a 
diode laser array providing pump power to the fiber (fig.8a #13), means for launching 
the pump power into the fiber (fig.8a #15), and reflective means defining a laser cavity 
(fig.8a #50, 55). It would have been obvious to one of ordinary skill in the art at the time 
of the invention to combine the fiber of Sasaoka and Rice with the fiber laser system of 
Clarkson to pump the fiber gain medium and provide feedback allowing for generation 
of Raman amplification and oscillation of the laser signal for transmission. 

With respect to claims 8-9, Sasaoka, Rice and Clarkson teach, the fiber laser as 
outlined in the rejection to claim 6, and Clarkson additionally teaches a highly reflective 
mirror at one end (fig. 8a #50, pg.19 lines 20-25), and a partially transmitting mirror at 
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the other (fig. 8a #55, pg.21 lines 18-21), including outputting an essentially collimated 
beam to the output mirror (pg.21 lines 3-5). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the fiber laser of Sasaoka, 
Rice and Clarkson with the mirror reflectivities and lenses of Clarkson in order to allow 
for the oscillation of a given percentage of the light input into the fiber, to make use of 
the gain medium, as is well known in the art, as well as to properly spatially position the 
beam for coupling to any additional optics. 

The method of claim 1 1 is rejected as being taught by Sasaoka, Rice and 
Clarkson as outlined in the rejection to claim 6. 

With respect to claims 14-17, Sasaoka, Rice and Clarkson teach the fiber laser 
and method as outlined in the rejection to claims 6 and 1 1 , wherein Sasaoka teaches a 
multimode input ([001 1]), and the doping profile comprises radially dependent amounts 
of dopant materials comprising a minimum amount of dopant material near an interface 
between the core and the cladding region with a gradual transition to a maximum 
amount at the optical axis (fig . 1 B , inherently providing for higher Raman gain along the 
optical axis). 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sasaoka, Rice, Clarkson, and further in view of Paldus et al. (US 2003/0161361). 

With respect to claim 10, Sasaoka, Rice and Clarkson teach the fiber laser 
system as outlined in the rejection to claim 6, including the use of multiple lenses 
(Clarkson, pg.21 lines 6-7), but do not teach the use of a pinhole filter. Paldus teaches a 
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laser system using a pinhole filter ([0071]). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the laser system of 
Sasaoka, Rice and Clarkson with the filter of Paldus in order to utilizing a bandpass 
method to spatially filter the output light. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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